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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1 . 1 1 4, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
9/14/2007 has been entered. 

In last responses filed on 03/26/2007 and 1 1/20/2006, the features of "the first particle 
beam treatment" and "second particle beam treatment" cause the confusion between 
the following two interpretations: 

(1 ) The treatment with first particle beam and the treatment with second particle 
beam, wherein the first particle is different from the second particle. In the last office 
actions, examiner mentioned that there is no disclosure for two different particles in the 
treatments in different directions. Therefore, the interpretation of "two different particles 
in the treatments in different directions" is not correct. 

(2) "the first particle beam treatment" is first treatment with particle beam and 
"second particle beam treatment" is second treatment with particle beam/wherein 
the first treatment and second treatment are in different direction with same particle 
beam. 
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In order to clarify the subject matter rejection, examiner repeatedly interprets "the first 
particle beam treatment" and "second particle beam treatment" in claims 9 and 37 as 
"the first treatment of particle beam" and "the second treatment of particle beam". 
Therefore, the first treatment and the second treatment in different directions may use 
the same (or single) particle beam. 



Callergari et al. disclose (col. 6 lines 12-31); 

Referring to FIG. 9, there is provided an atomic beam alignment device 948 for aligning an atomic 
structure of an alignment film (e.g., hydrogenated DLG film) in at least one desired direction or 
orientation through the use of ion radiation. As is generally understood the alignment film serves 
to orient the direction of the liquid-crystal. That is, when a liquid cell is formed, the molecules of 
the liquid-crystal align along the direction(s) provided by the atomic structure of the alignment 
films. Accordingly, atomic beam 948 can be used to radiate ions at the alignment film to disturb 
(i.e.. to break bonds) and align the atomic structure of the alignment film in a desired direction or 
orientation, such as in a horizontal, unidirectional or multidirectional manner . A mask with 
features etched into it can also be used to selectively align a local area, thus leading to the 
fabrication of domains of alignment. These can then be used to fabricate a murtidomain display, 
which has vastly superior viewing attributes. For multidirectional alignment, it is preferred that the 
multidirections are selected in such a fashion that results in a multidomain device. 



Atomic beam radiate ions in multidirectional manner; therefore, same particles/ions 
radiate in different directions (multidirectional manner). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 9, 11-13 and 37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Oh et al. (US6665036B2) in view of Kim et al. (US0061 1 1627A), 
Hiroshi (US59951 86A), and Callegari et al. (US6061 1 1 4A). 

In regard to claims 9 and 37, Oh et al. teach (Fig. 3A-B) a multi-domain liquid 
crystal display comprising 

• a bottom substrate 210 having a first surface; 

• a transparent conductive layer (data electrodes 208 and common electrode 209, 
thin film transistors and other display circuitry in bottom substrate to form the in- 
plane switching mode) disposed over said first surface of said bottom substrate. 

• a top substrate 21 1 having a second surface; 

• a color filter layer (color filter 229) disposed over a surface of the top substrate; 

• a transparent conductive layer 118 disposed over said color filter; 

• a first alignment layer 223a over said first transparent conductive layer 

• a second alignment layer 223b made of over said second surface; said second 
alignment layer being spaced adjacent to and facing said first alignment layer; 

• a liquid crystal material 230 disposed in the space therebetween; 
wherein 

However, Oh et al. fail to disclose 

(a) a second transparent conductive layer disposed over the color filter; 

(b) a plurality of uniformly sized spacer 108 distributing within said space; 
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(c) the alignment layers made of the dry deposited layers, which are made of 
material selected from the group consisting of hydrogenated diamond-like carbon, 
amorphous hydrogenated silicon, silicon carbide (SiC), silicon dioxide (Si0 2 ), glass, 
silicon nitride (Si 3 N4), alumina (Al 2 0 3 ), cerium(IV) oxide (Ce0 2 ), tin oxide (Sn0 2 ), zinc 
titanate (ZnTi0 2 ) and a combination thereof; 

(d) each of said first alignment layer and said second alignment layer made of 
the dry deposited layers is divided into a plurality of pixels each having a boundary and 
at least two domains; wherein each of said multi-domain, dry deposited layers is 
obtained by a mechanical mask; said dry deposited layers are exposed to at least a first 
particle (ion) beam treatment and a second particle (ion) beam treatment, where a first 
particle beam and a second particle beam use the same ion , which is selected from the 
group consisting argon, nitrogen, oxygen and a mixture thereof; and a direction of said 
first particle beam treatment with respect to said dry deposited layer is different than a 
direction of said second particle beam treatment with respect to said dry deposited 
layer. 

Kim et al. teach (Fig. 4) (a) a second transparent conductive layer disposed over 
the color filter, which is formed on the surface of upper substrate; this second 
transparent conductive layer used for preventing electrostatics forming on the upper 
substrate (col. 3 lines 1-3). Kim also discloses the alignment layers 44 and 28. 

Hiroshi teaches (Fig. 5) (b) a plurality of uniformly sized spacer 108 distributing 
within said space for supporting the thickness of liquid crystal layer (col. 5 lines 25-29). 
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Callegari et al. teach 

(c) the alignment layers made of the dry deposited layers, which are made of 
material selected from the group consisting of hydrogenated diamond-like carbon, 
amorphous hydrogenated silicon, silicon carbide (SiC), silicon dioxide (SiC>2), glass, 
silicon nitride (Si 3 N4), alumina (Al 2 0 3 ), cerium(IV) oxide (Ce0 2 ), tin oxide (Sn0 2 ), zinc 
titanate (ZnTi02) and a combination thereof for requiring fewer steps and less cost to 
manufacture (col. 3 lines 51-58); 

(d) each of said first alignment layer and said second alignment layer made of 
the dry deposited layers is divided into a plurality of pixels each having a boundary and 
at least two domains; wherein each of said multi-domain, dry deposited layers is 
obtained by a mechanical mask 966; said dry deposited layers are exposed to at least a 
first particle (ion) beam and a second particle (ion) beam, where a first particle beam 
treatment and a second particle beam treatment use the same ion , which is selected 
from the group consisting argon, nitrogen, oxygen and a mixture thereof; and a direction 
of said first particle beam treatment with respect to said dry deposited layer is different 
than a direction of said second particle beam treatment with respect to said dry 
deposited layer with the features of claim 1 1 for resulting multidomain device so that 
attributing large view angle (col. 6 lines 1 9-31 ). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to further modify a multi-domain liquid crystal display 
as Oh et al. disclosed with (a) a second transparent conductive layer disposed over the 
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color filter, which is formed on the surface of upper substrate; this second transparent 
conductive layer used for preventing electrostatics forming on the upper substrate (col. 
3 lines 1-3) as taught by Kim et al.; (b) a plurality of uniformly sized spacer 108 
distributing within said space for supporting the thickness of liquid crystal layer (col. 5 
lines 25-29) as taught by Hiroshi; (c) the alignment layers made of the dry deposited 
layers, which are made of material selected from the group consisting of hydrogenated 
diamond-like carbon, amorphous hydrogenated silicon, silicon carbide (SiC), silicon 
dioxide (Si0 2 ), glass, silicon nitride (Si 3 N 4 ), alumina (Al 2 0 3 ), cerium(IV) oxide (Ce0 2 ), tin 
oxide (Sn0 2 ), zinc titanate (ZnTi0 2 ) and a combination thereof for requiring fewer steps 
and less cost to manufacture (col. 3 lines 51-58); (d) each of said first alignment layer 
and said second alignment layer made of the dry deposited layers is divided into a 
plurality of pixels each having a boundary and at least two domains; wherein each of 
said multi-domain, dry deposited layers is obtained by a mechanical mask 966; said dry 
deposited layers are exposed to at least a first particle (ion) beam and a second particle 
(ion) beam, where a first particle beam treatment and a second particle beam treatment 
use the same ion , which is selected from the group consisting argon, nitrogen, oxygen 
and a mixture thereof; and a direction of said first particle beam treatment with respect 
to said dry deposited layer is different than a direction of said second particle treatment 
beam for resulting multidomain device so that attributing large view angle (col. 6 lines 
19-31 ) with (1) non-contact alignment, (2) low energy, (3) large area uniform and 
parallel beam, (4) atomic beam being used to align both surfaces (col. 3 lines 25-40). 
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Claims 9, 11-13, 37, 41 and 43 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Oh et al. (US6665036B2) in view of Kim et al. (US0061 1 1627A), 
Hiroshi (US5995186A), Callegari et al. (US6061 1 14A) and Masaaki et al. (JP08- 
101390). 

In regard to claims 9 and 37, Oh et al. teach (Fig. 3A-B) a multi-domain liquid 
crystal display comprising 

• a bottom substrate 210 having a first surface; 

• a transparent conductive layer (data electrodes 208 and common electrode 209, 
thin film transistors and other display circuitry in bottom substrate to form the in- 
plane switching mode) disposed over said first surface of said bottom substrate. 

• a top substrate 21 1 having a second surface; 

• a color filter layer (color filter 229) disposed over a surface of the top substrate; 

• a transparent conductive layer 118 disposed over said color filter; 

• a first alignment layer 223a over said first transparent conductive layer 

• a second alignment layer 223b made of over said second surface; said second 
alignment layer being spaced adjacent to and facing said first alignment layer; 

• a liquid crystal material 230 disposed in the space therebetween; 
wherein 

However, Oh et al. fail to disclose 

(a) a second transparent conductive layer disposed over the color filter; 

(b) a plurality of uniformly sized spacer 108 distributing within said space; 
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(c) the alignment layers made of the dry deposited layers, which are made of 
material selected from the group consisting of hydrogenated diamond-like carbon, 
amorphous hydrogenated silicon, silicon carbide (SiC), silicon dioxide (Si0 2 ), glass, 
silicon nitride (Si 3 N 4 ), alumina (Al 2 0 3 ), cerium(IV) oxide (Ce0 2 ), tin oxide (Sn0 2 ), zinc 
titanate (ZnTi0 2 ) and a combination thereof; 

(d) each of said first alignment layer and said second alignment layer made of 
the dry deposited layers is divided into a plurality of pixels each having a boundary and 
at least two domains; wherein each of said multi-domain, dry deposited layers is 
obtained by a mechanical mask; said dry deposited layers are exposed to at least a first 
particle (ion) beam treatment and a second particle (ion) beam treatment, where a first 
particle beam and a second particle beam use the same ion , which is selected from the 
group consisting argon, nitrogen, oxygen and a mixture thereof; and a direction of said 
first particle beam treatment with respect to said dry deposited layer is different than a 
direction of said second particle beam treatment with respect to said dry deposited layer 
as claims 11, 41 and 43. 

Kim et al. teach (Fig. 4) 

(a) a second transparent conductive layer disposed over the color filter, which is 
formed on the surface of upper substrate; this second transparent conductive layer used 
for preventing electrostatics forming on the upper substrate (col. 3 lines 1-3). Kim also 
discloses the alignment layers 44 and 28. 

Hiroshi teaches (Fig. 5) 
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(b) a plurality of uniformly sized spacer 108 distributing within said space for 
supporting the thickness of liquid crystal layer (col. 5 lines 25-29). 

Callegari et al. teach 

(c) the alignment layers made of the dry deposited layers, which are made of 
material selected from the group consisting of hydrogenated diamond-like carbon, 
amorphous hydrogenated silicon, silicon carbide (SiC), silicon dioxide (Si0 2 ), glass, 
silicon nitride (Si3N 4 ), alumina (Al 2 0 3 ), cerium(IV) oxide (Ce0 2 ), tin oxide (Sn0 2 ), zinc 
titanate (ZnTi0 2 ) and a combination thereof for requiring fewer steps and less cost to 
manufacture (col. 3 lines 51-58); 

Masaaki et al. (JP08-101390) teach 

(d) each of said first alignment layer and said second alignment layer made of 
the dry deposited layers is divided into a plurality of pixels each having a boundary and 
at least two domains; wherein each of said multi-domain, deposited layer is obtained by 
a mask; said dry deposited layers are exposed to at least a first particle (ion) beam and 
a second particle (ion) beam; and a direction of said first particle beam treatment with 
respect to said deposited layer is different than a direction of said second particle beam 
treatment with respect to said deposited layer with the features of claim 11,41 and 43 
for excellent visual angle characteristic and capable of making high-grade display 
(abstract). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to further modify a multi-domain liquid crystal display 
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as Oh et al. disclosed with (a) a second transparent conductive layer disposed over the 
color filter, which is formed on the surface of upper substrate; this second transparent 
conductive layer used for preventing electrostatics forming on the upper substrate (col. 
3 lines 1-3) as taught by Kim et al.; (b) a plurality of uniformly sized spacer 108 
distributing within said space for supporting the thickness of liquid crystal layer (col. 5 
lines 25-29) as taught by Hiroshi; (c) the alignment layers made of the dry deposited 
layers, which are made of material selected from the group consisting of hydrogenated 
diamond-like carbon, amorphous hydrogenated silicon, silicon carbide (SiC), silicon 
dioxide (Si0 2 ), glass, silicon nitride (Si 3 N 4 ), alumina (Al 2 0 3 ), cerium(IV) oxide (Ce0 2 ), tin 
oxide (Sn0 2 ), zinc titanate (ZnTi0 2 ) and a combination thereof for requiring fewer steps 
and less cost to manufacture (col. 3 lines 51-58) as Callegari et al. taught; (d) each of 
said first alignment layer and said second alignment layer made of the deposited layers 
is divided into a plurality of pixels each having a boundary and at least two domains; 
wherein each of said multi-domain, deposited layers is obtained by a mask; said 
deposited layers are exposed to at least a first particle (ion) beam and a second particle 
(ion) beam; and a direction of said first particle beam treatment with respect to said dry 
deposited layer is different than a direction of said second particle treatment beam with 
the features of claim 1 1 and 41-44 for excellent visual angle characteristic and capable 
of making high-grade display (abstract) as Masaaki et al. taught. 



Claims 40-44 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Oh et al. (US6665036B2) in view of Kim et al. (US0061 1 1627A), Hiroshi (US5995186A), 
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and Callegari et al. (US6061 1 14A) as applied to claims 9, 11-13, 37 and 40 in further 
view of Chaudhari et al. (US6124914A). 

Oh et al. (US6665036B2) fail to disclose said first particle beam treatment aligns 
first and second ones of the domains of at least one of said pixels in a first direction, 
and wherein said second particle beam treatment aligns said first domain in a second 
direction as cited in claims 40-44. 

Chaudhari et al. disclose the particle beam treatment overwrites said first 
direction of said first domain with said second direction (col. 5 lines 2-26 and 58-63), 
wherein the first particle beam treatment aligns first and second ones of the domains of 
at least one of said pixels in a first direction, and second particle beam treatment aligns 
said first domain in a second direction; with mechanical mask, Fig. 9A-B shows the first 
particle beam treatment aligns the alignment layer in one direction of surface 84 and the 
second particle beam treatment aligns said first domain in a second direction of surface 
82 for pattering alignment direction on an alignment surface from more then one 
direction. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to further modify a multi-domain liquid crystal display 
as Oh et al. disclosed with the particle beam treatment overwrites said first direction of 
said first domain with said second direction (col. 5 lines 2-26 and 58-63), wherein the 
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first particle beam treatment aligns first and second ones of the domains of at least one 
of said pixels in a first direction, and second particle beam treatment aligns said first 
domain in a second direction; with mechanical mask, Fig. 9A-B shows the first particle 
beam treatment aligns the alignment layer in one direction of surface 84 and the second 
particle beam treatment aligns said first domain in a second direction of surface 82 for 
pattering alignment direction on an alignment surface from more then one direction (col. 
3 lines 12-15) as Chaudhari et al. taught. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HOAN C. NGUYEN whose telephone number is (571) 
272-2296. The examiner can normally be reached on MONDAY-THURSDAY:8:00AM- 
4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on (571) 272-1787. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Examiner 
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